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REMARKS 

Claims 1, 8, 9, 11, 12 and 14-23 are pending and stand ready for further action on the 
merits. Claims 2-7, 10 and 13 have been cancelled. Claims 8, 11 and 12 have been withdrawn 
from consideration as being drawn to nonelected subject matter. Claim 23 has been added and 
finds support in the specification (see example 1). No new matter has been added. 

Issues Under 35 USC § 103 

Claims 1, 9 and 14-22 are rejected under 35 USC § 103 for being unpatentable over Fizet 
(US 5,487,817) in view of Willging (US 4,550,183), Hattori (WO 01/32682) and Hirata et al. (JP 
09-176507). Applicants respectfully traverse the rejection. 

The subject matter of the present application is a method of recovering vitamin E 
(tocopherols), Phytosterols and squalene from palm oil by first converting the fatty acids and/or 
glycerides in palm oil to methyl esters before subsequent recovery steps. On the other hand, 
Fizet ? s method includes first converting the fatty acids in deodorizer sludges or oils and fats to 
sterol esters before subsequent recovery steps. 

Methyl esters and sterol esters are clearly different compounds. This is shown by the fact 
that while sterol esters remain as a residue after two stages of distillation as shown in the 
following flow diagram: 
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Fizet's Method 



Deodorized Sludges 
or Oils and Fats 



Heating 
I50-250°C 



Reaction during Heating 



Sterols + Fatty Acids 



Esterification 



Sterol Fatty Acid Esters 



Esterified Mixture 



Distillation (I* Stage) 
I20-150°C,0.1 mbar(IOPa) 



Distillate 



Residue 



1* Distillate Fraction 
(Fatty Acids) 



Distillation (2 nd Stage) 
200 - 220X\ 0. 1 mbar (10 Pa) 



Distillate 



2 nd Distillate Fraction 
(Tocopherols & Non- 
Esteritled Sterols) 



Residue 
(Sterol Esters) 



t. Removal of Acidic 

Components 
ii. Ion Exchange Procedure 



Tocopherols 
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As shown in the above diagram of Fizet ? s method, sterol esters are first formed and then remain 
as a residue after two stages of distillation. This is in distinction to the inventive method wherein 
methyl esters are formed and essentially all of the methyl esters are distilled out as distillates in 
the first stage of distillation as shown in the following nonlimiting flow diagram of the method of 
the present application. 

Method of the Present Application 



Crude Palm Oil Methyl Esters 
(Contain;; Carotenes) 



SPD ( I a Stage) 

70 - 1 20"C. 0.01 - 0.05 Ton- ( 1.333 - 6.666 Pa) 



Distillate 
(Methyl Esters) 



Residue 
(Includes Phytomjlrienis) 



SPD (2 nd Stage) 

130 - 200°C. < 0.00J Torr « 0. 133 Pa) 



Distillate 
(Includes Phytonulrienis) 




Residue 

(Partial Glyccridcs & Carotenes) 




SPD (3 rd Stage) 

< 120°C, < 0,001 Torr (< 0. 133 Pa) 



Distillate 
(Residual Methyl Esters) 



Residue 
(Includes Phytonutrients) 



Saponification 



Saponified 
Product 



Solvent Extraction 



Unsaponifiable Matter 
(Neutralized & Dried) 



Residue 
(Soap) 



Solvent Wintcrisation 
(Hydrocarbon/ AlcoholAVatcr) 



Phytosterols 
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Accordingly, the methyl esters of the inventive method which are formed in the first step are 
different in structure and properties from the sterol esters of Fizet. Accordingly, significant 
patentable distinctions exist between the present invention and the teachings of Fizet. 

In order to cure the deficiencies of Fizet, the Examiner cites Willging. The Examiner 
appears to apply Willging for teaching step of inventive claim 15 wherein "hexane and methanol 
is used in step e) to partition squalene into hexane layer and vitamin E into methanol layer." 

First, in view of the fact that Willging does not teach or suggest a first step of forming 
palm oil methyl esters, Willging does not cure the deficiencies of Fizet, as set forth above. 

Second, Applicants respectfully submit that the Examiner appears to misunderstand the 
teachings of Willging and the presently claimed process. Willging teaches the use of caustic 
methanol for purification of tocopherols. When comparing Willging's method with the method of 
the present application, the Examiner appears to take the view that the solvent mixtures used in 
the method of the present application for recovery of vitamin E (tocopherols), phytosterols and 
squalene from unsaponifiable matters contain caustic methanol as saponification proceeds in the 
presence of caustic substances, therefore the unsaponifiable matters obtained after saponification 
would contain residual caustic substances and when methanol is added to the unsaponifiable 
matters, the methanol would become caustic. However, this is not true as can be seen in Example 
2 of the present application wherein it is stated that unsaponifiable matters are collected in the 
hexane layer and the hexane layer is neutralized and dried to form a concentrate of unsaponifiable 
matters before being contacted with the solvent mixtures (see examples 4-7) for recovery of 
vitamin E (tocopherols), phytosterols and squalene. 

Since the hexane layer containing the unsaponifiable matters is neutralized, the 
concentrate of unsaponifiable matters would not contain caustic substances and the subsequently 
added methanol would not become caustic. The method of the present application does not use 
caustic methanol for purification of tocopherols. As such, significant patentable distinctions exist 
between the combination of Fizet and Willging and the presently claimed invention. 
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The Examiner cites Hirata et al. in order to cure the deficiencies of Fizet and Willging. Applicants 
respectfully submit that Hirata et al. do not cure the deficiencies of Fizet and Willging. 

Hirata at al. teach the use of an organic solvent and urea or thiourea plus a hydrogenation step for 
recovery of squalene from a vegetable oil or a deacidified and deodorized distillate thereof. The method 
of present application does not use urea or thiourea or a hydrogenation step for recovery of squalene. 

Now that the teachings by Fizet, Winging and Hirata at al. are found to be not relevant to the 
method of the present application and a person skilled in the art would not have been able to derive the 
method of the present application based on those teachings or the teachings by Hattori, we respectfully 
request for reconsideration and withdrawal of the rejection of claims under 35 U.S.C. 103(a). 

As a side note, the Examiner will note that Hattori requires that the vegetable fat and/or oil is first 
esterified and then transesterified with a lower alcohol such as methanol, see page 5, first paragraph. In 
other words, Hattori does not teach or suggest going directly to the methyl ester as required by new claim 
23. 

In view of the above amendment, applicant believes the pending application is in 
condition for allowance. 



10 



KM/GMD/mua 



Application No. 10/642,596 
Amendment dated December 6, 2007 
Reply to Office Action dated July 13, 2007 



Docket No.: 3587-01 10P 



Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Garth M. Dahlen, Ph.D., Esq. (Reg. 
No. 43,575) at the telephone number of the undersigned below, to conduct an interview in an 
effort to expedite prosecution in connection with the present application. 

Dated: t . Respect 

DEC 1 1 




fJoe McKinney Muncy / / z/ <? T/^j 

„ / Registration No.: 32,334 " >h 

RTRCH. STEWART KOT.ASCH & RTRf!H T 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 




